Electronic Transport through DNA Nucleotides in Atomically Thin Phosphorene Electrodes for Rapid DNA Sequencing.
Rapid progresses in developing the fast, low-cost, and reliable methods for DNA sequencing are envisaged for development of personalized medicine. In this respect, nanotechnology has paved the role for the development of advanced DNA sequencing techniques including sequencing with solid-state nanopores or nanogaps. Herein, we have explored the application of a black phosphorene based nanogap-device for DNA sequencing. Using density-functional-theory based non-equilibrium Green's function approach, we have computed transverse transmission and current-voltage ( I- V) characteristics of all the four DNA nucleotides (deoxy adenosine monophosphate, deoxy guanidine monophosphate, deoxy thymidine monophosphate, and deoxy cytosine monophosphate) as functions of applied bias voltages. We deduce that it is in principle; possible to differentiate between all the four nucleotides by three sequencing runs at distinct applied bias voltages, i.e., at 0.2, 1.4, and 1.6 V, where individual identification of all the four nucleotides may be possible. Hence, we believe our study might be helpful for experimentalist towards the development of a phosphorene based nanodevice for DNA sequencing to diagnose critical diseases.